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MANAGING ELECTRONIC CONTENT FROM 
DIFFERENT SOURCES 

The application claims benefit of U.S. Provisional Application No. 60/166,741, filed 
November 22, 1999, the entire disclosure of which is incorporated herein by reference. 

TECHNICAL FIELD 

This invention relates to managing electronic content from different sources using, for 
example, virtual channels and interactive program guides. 

BACKGROUND 

The computer system 100 shown in Fig. 1 illustrates a hardware setup for executing 
software that allows a user to perform tasks such as communicating with other computer 
users, accessing various computer resources, and viewing, creating, or otherwise manipulating 
electronic content in the form of, for example, any combination of text, images, movies, 
music or other sounds, animations, 3D virtual worlds, and links to other objects. The system 
100 includes input/output (I/O) devices, such as, for example, a mouse 103, a keyboard 105, 
and a display 107. The system 100 also includes a general purpose computer 1 10 that may 
include a central processor unit (CPU) 1 15, an I/O unit 1 17, and a memory 119. The memory 
119 stores data and various programs such as an operating system 121 and one or more 
application programs 123. The computer system 100 may also include a communications 
card or device 125 (e.g., a modem or network adapter) for exchanging data with a network 
127 via a communications link 129 (e.g., a telephone line). 

As shown in Fig. 2, a user of a computer system can access electronic content or other 
resources either stored locally at the user's own cHent system 202 (for example, a personal or 
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laptop computer) or remotely at one or more server systems 200. An example of a server 
system 200 is a host computer that provides subscribers with online computer services such as 
e-mail, e-commerce, chat rooms, Internet access, electronic newspapers and magazines. 
Users of a host computer*s online services typically communicate with one or more central 
5 server systems 200 through client software executing on their respective client systems 202. 
The client computer 202 can communication with the host 200 via a modem 204 or TCP/IP 
network connection over commimication links 206 and 207, respectively. 

In practice, a server system 200 typically will not be a single monolithic entity. 
Rather, the server system 200 will be a network of interconnected server computers, possibly 

10 physically dispersed from each other, each dedicated to its own set of duties and/or to a 

particular geographical region. In such a case, the individual servers are interconnected by a 
network of communication links, in known fashion. One such server system is "America 
Online 5.0" from America Online, Inc. 

A browser is an example of client software that enables users to access and view 

15 electronic content stored either locally or remotely, through a network environment (e.g., a 
local area network (LAN), an intranet, the Internet). A browser typically is used for 
displaying documents described in Hyper-Text Markup Language (HTML) and stored on 
servers connected to a network such as the Intemet. 

A user instructs a browser to access an HTML document, or webpage, by specifying a 

20 network address, or Uniform Resource Locator (URL), at which a desired docimient resides. 
In response, the browser contacts the corresponding server hosting the requested webpage 
specified by the URL, retrieves one or more files that make up the webpage, and then displays 
the webpage in a window on the display of the user's client system. 
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Fig. 3 is a screenshot of a browser application 300 displaying a typical HTML 
document in the form of a webpage 302. As shown, a single webpage 302 may be composed 
of several different files potentially of different data types 304 (e.g., text, graphics, images, 
virtual worlds, sounds, and movies). In addition, a webpage can include links 306 pointing to 
other resources (e.g., webpages or individual files) available on the network. Links 306 can 
take virtually any visual form. For example, a link can appear as a text string, as a graphical 
image, or as a combination of the two. Each link 306 has an associated URL pointing to a 
location on the network. When a user cHcks on, or otherwise selects, a displayed link 306, the 
browser automatically retrieves the webpage (or other resource) corresponding to the link's 
associated URL and displays it to, or executes it for, the user. 

Referring to Fig. 4, an intemet-based TV system 400 makes dual usage of a 
conventional TV 402. That is, a user of the intemet-based TV system can watch TV or view 
webpages and otherwise use the Litemet. In this regard, a special purpose computer 404, 
referred to as a set top device, is used in connection with a standard TV 402 for viewing 
webpages on the Internet. 

Accessories, such as, for example, a wireless keyboard 408 may be added to the 
intemet-based TV system 400. The wireless keyboard 408 can be similar to keyboard 105 but 
it also may have specialized keys designed for use in the web-based TV system 400 to make 
viewing and web use easier. Additionally, a wireless remote control 410 may be used to 
control the set top device 404 and to facilitate channel changing and web-based TV 
connections via various buttons 412, which may be specialized for the web-based TV 
environment. 
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An example of an existing internet-based TV system 400 is "WebTV" by Microsoft, 
Information about WebTV service may be found, for example, at http://www.webtv.net and 
http ://developer. webtv.net. 

TV systems, whether web based or conventional, may provide an electronic program 
5 guide to assist users in finding programs to watch. Fig. 5 is an example of an electronic 

program guide from Yahoo! As shown therein, a list of channels 501 is presented to users. 
The schedule 502 for each channel typically is presented as a list showing the next several 
hours of programming for each channel. The starting and stopping times 503 are presented 
as headers at the top of the list of channel schedules. The user may use the controls 504 to 

10 limit the number of channels presented. For example, by selecting the "Children" category 
505, the user can limit the set of channels presented to those showing children's 
programming. By using conventional GUI (graphical user interface) manipulation 
techniques, users of electronic program guides may be able to scroll through the list of 
channels, and may be able to scroll forward in time 506 to see the schedule for future 

15 programs. Users also may be able to select a channel to watch using the electronic 
programming guide. 

In conventional web-based TV systems, web content and TV content are accessed by, 
and presented to, viewers in disparate manners. The present inventors recognized that it 
would be advantageous to eliminate the need for viewers to distinguish between web content 
20 and TV content. Consequently, the present inventors developed a new type of abstraction - 
the virtual channel - that can combine different sources of electronic content and which hides 
the underlying transport technology. 
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SUMMARY 

The invention may provide these and other advantages. The techniques and methods 
described here may enable a web-based TV system to provide viewers with a simple but 
powerful interface to a broad array of content. Viewers will no longer need to be concemed 
with the underlying technologies used to transport video and web content to their television. 
For example, viewers will be able to save a "bookmark" or "favorite" instead of trying to 
remember a channel nxmiber or network call sign. There is essentially no limit to the number 
of virtual channels that can be supported. 

Further, the techniques and mechanisms described here can provide a platform for 
other applications. For example, the virtual channel abstraction allows the sending and 
receiving of video without having to deal with the underlying transport technologies. This 
makes such systems easier to use, modular in their design, and suitable for running on a 
variety of different hardware platforms. 

These techniques and mechanisms also provide users with powerful tools for 
searching, filtering, and organizing channels of content. Viewers will be able to customize 
the display of channels to make finding and selecting content more efficient. By using the 
same virtual channel abstraction to display virtual program guides to users, guide information 
can be presented without requiring additional device support. 

The details of one or more embodiments are set forth in the accompanying 
drawings and the description below. Other features, objects, and advantages of the invention 
will be apparent from the description and drawings, and firom the claims. 

DESCRIPTION OF DRAWINGS 
Fig. 1 shows a block diagram of a computer system. 
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Fig. 2 shows a typical network-computing environment. 
Fig. 3 shows a browser displaying a web page. 
Fig. 4 shows a block diagram of a set top device. 
Fig. 5 shows an electronic program guide. 

Fig. 6a shows a virtual channel constructed from several sources. 

Fig. 6b shows a different virtual channel constructed from the same sources. 

Fig. 7a shows a virtual channel displaying a TV program. 

Fig. 7b shows a virtual channel displaying a web page. 

Fig. 7c shows a virtual channel displaying combined content from the web and TV 
programming. 

Fig. 7d shows the schedule for a virtual channel displaying shows from several 
different sources. 

Fig. 8 is a diagram showing various sources of information available to a set top 
device in a web-based TV environment. 

Fig. 9a shows an exemplary set top box. 
Fig. 9b shows an exemplary VBI/TV Frame architecture. 
Fig. 10 shows a layered architecture for virtual channels. 
Fig. 1 1 shows a virtual program guide. 

Fig. 12 shows the process of creating a virtual program guide. 
Fig. 13 shows a virtual program guide with a hierarchical browser. 
Fig. 14 shows a virtual program guide with a user-customized list of channels. 
Fig. 15 shows a virtual program guide with the ability to search for channels or 
content. 
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Fig. 16 shows a virtual program guide with content filtering. 

DETAILED DESCRIPTION 
The set top device, according to one aspect of the invention, displays a variety of 
virtual channels. A "virtual channel" is a stream of content that can be presented to a viewer 
5 by a TV monitor and is an abstraction of a traditional TV channel. However, unlike a 

traditional TV channel, a virtual channel is not restricted to a single source of content (e.g., 
broadcast TV programming). In addition, a virtual channel can combine content from any 
number of different sources for presentation to the viewer as a single channel. For example, 
Fig. 6a shows a virtual channel combining a television program 601 broadcast by a network, 

10 statistics 602 from www.stats.com, a number of links 603 to other web sites firom 

www.aol.com, and a virtual button 604 which can be used by the viewer to retrieve additional 
web content. As another example, web content can be combined and presented to viewers as 
if the web content were a traditional TV channel. 

Generally, channels used to broadcast TV programming have been tied to the 

15 underlying range of spectrum used to transport the signal used to form the channel. However, 
with the advent of digital technology, this dependency is no longer necessary. Channels, 
according to the invention, are referred to as "virtual" because virtual channels eliminate the 
dependency between the source of the content and the content that is shown to viewers. As a 
result, the number of virtual channels that can be formed is virtually unlimited. For example, 

20 Fig. 6b shows a different virtual channel constructed from the same sources of content used in 
Fig. 6a. 

The following virtual channels are some examples of the basic types of virtual channel 
that can be presented by the set top device. Fig. 7a shows a "TV only" virtual channel. The 
TV only virtual channel can show TV content from a single conventional TV channel, without 

25 adding any other content. Fig. 7a shows a virtual channel displaying a TV program on a web- 
based TV system in which a baseball game 701 broadcast from a local station is being shown 
on the TV monitor display 402. In this example, the local station may be known as "Channel 
7"; however, according to the invention the virtual channel can be designated as "baseball" or 
renumbered according to a scheme to make finding the channel easier. For example, all 

30 sporting events channels can be assigned to be between 100-199. As a result, a viewer does 
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not need to remember what channel is showing the type of program that is desired. Instead, 
the viewer simply has to remember that all sporting channels are in the one hundreds. With 
the increasing number of channels, the renumbering of channels using virtual channels 
provides added convenience to the viewer. 
5 Fig. 7b shows a "Web Only" virtual channel including a web content (e.g., a web 

page), which may include content from multiple web sources, without adding any other type 
of content. As shown in Fig. 7b, a virtual channel displays a web page on a web-based TV 
system in which web page 711 shows various statistics 712 about a baseball game. 

Another type of virtual channel is the "Combined" virtual channel that shows TV 

10 content combined with web content from one or more sources. Fig. 7c shows a virtual 

channel combining content from the web and content from TV programming for presentation 
on a web-based TV system. The TV content 721 is received from a station broadcasting a 
baseball game and is combined with web content to provide a total presentation including 
statistics 722, a chat session about the game 723, and Imks to other related web content 724. 

15 Fig. 7d shows a "Constmctive" virtual channel including a series of programs 

presented in successive time slots. Each program is constmcted from a different set of one or 
more content sources. For example, a virtual channel directed to a particular subject matter 
can be formed from a set of available content having a common or related subject matter, 
without regard to the content source (from the viewer's perspective). According to the 

20 example in Fig. 7d, a constructive virtual channel called "The Dog Channel" presents dog- 
related content selected from any of the sources available to the set top box. "The Dog 
Channel" includes Lassie 73 1 from the TNT network at 6:30 P.M., then web content 732 from 
www.dogs.com on the Internet at 7:00 P.M., and a PBS broadcast 733 of the Westminster Dog 
Show at 7:30 P.M. In addition, any of the programs 731, 732, and 733 may be created from 

25 combined content, as discussed above. All changing, combining, and construction of 

sources, and their content, is performed by the set top box, alone or in combination with a 
host computer, and requires no viewer interaction other than selecting a virtual channel that 
the viewer wishes to watch. 

Referring to FIG. 8, a system including a set top device 800 can be used to implement 

30 virtual channels. The set top device 800 is connected to a TV/monitor 802 for displajdng 

content on the TV/monitor 802. The set top device 800 is capable of receiving content from a 
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number of sources. For example, the set top device 800 can receive broadcast TV signal 
transmissions 871, cable TV signals 831, or wireless signals 841 (e.g., broadcast from a base 
station 840 or a satellite 820). The set top device may also be connected to the Intemet 127 
via a communications link 125. A content service provider 850 connected to the Intemet 127 
5 can be accessed by the set top device 800. The systems shown in Fig. 8 for supplying content 
are exemplary only and not necessarily comprehensive. In general, essentially any available 
mechanism for receiving digital and/or analog signals may be used by the set to device 800 to 
gather content. 

The set top device 800 gathers two main types of content: Intemet content and TV 

10 content. Intemet content is, for example, digital information that is typically, but not 

exclusively, communicated over a computer network. Examples of Intemet content include 
web pages, image files, audio files, video files, virtual worlds, data files, e-mail, instant 
messages, and chat sessions. TV content may be digital or analog information, generally 
corresponding to estabhshed NTSC or PAL standards, intended for presentation on a TV or 

15 video monitor. Examples of TV content are broadcast television programs, cable TV 

programs, and output of video player such as a tape player, a laser disc player, and a DVD 
player. The set top device 800 may use any of a variety of known methods to gather TV 
content from any of several different sources. 

Referring also to FIG. 9a, the set top device 800 may include a video processor 906 

20 capable of receiving broadcast TV signals 841 using an antenna, in addition to TV signals 

from cable, a video player (e.g., VCR, DVD player, laser disc player), computer 100, satellite 
dish 812 (e.g.. Direct TV), or other sources of TV signals. The set top device 800 may also 
include separate or combined receivers for these sources of TV signals, such as a TV tuner, a 
wireless interface, a video decoder. 

25 The set top device 800 also includes a memory 914 for storing application programs 

and intemet content. A CPU 910 is provided for accessing and running program applications 
stored in the memory 914, such as, a browser. The CPU 910 also controls the interaction of 
the various interfaces and data received through the I/O unit and may include a video 
controller 915. In addition, the CPU 910 can implement functions of the set top device 800 

30 through its programming or through commands received from a viewer, for example, using an 
input device such as remote control 912 or wireless keyboard 908. 
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Another mechanism for communicating web content to the set top device involves the 
use of vertical blanking intervals (VBIs) in TV frames. The standard NTSC TV signal used in 
the United States is made up of "frames" that are broadcast at a rate of 30 per each second. 
Each frame is formed of 825 scan lines divided equally into two separate and contiguous 
fields, field 1 and field 2, Each field includes 262.5 scan lines, 241.5 of which carry TV 
signal information that is normally used to display programming to a viewer of the TV 
picture. 

The first 21 lines in each field represent the VBI. The VBI corresponds to the period 
of time that it takes the electron beam emitted by the TV set's cathode ray tube (CRT) to 
reposition itself from the bottom of the TV screen to the top of the screen (also referred to 
"vertical retracing"). After each field is received and displayed, the electron beam must be 
repositioned in this manner before drawing of the first scan line of the next field may 
commence. Accordingly, no visible TV signal information can be transmitted during the VBI, 
since such TV signal information would be lost. However, basically any other type of 
information may be transmitted to the set top device's TV receiver and used for purposes such 
as closed captioning, teletext, and electronic program guide information. The amount of data 
that can be transmitted in this manner is roughly equal to the capacity of a 9600 baud modem 
for each available scan line in the VBI. 

Accordingly, in one implementation, web content can be communicated directly from 
the TV broadcaster to a set top device within the VBIs of a TV signal as shown in Fig. 9b. 
For each TV field received, the set top device can extract this information from the VBI and 
use it to generate elements of a virtual channel. The VBI can be used in this way either in real 
or near real time (i.e., the web content in the VBI can be extracted and used by the set top 
device immediately upon receipt) or the VBI can be used to transmit information to the set top 
device for storage and subsequent retrieval. 

Another available technique is to "trickle-down" or "push'' content from a host system 
to the set top device in the background (i.e., transparently to, and without bemg requested by, 
the viewer). The content can be sent using ordinary network connections while the set top 
device is logged on the host system. Content can also be sent via other routes that do not 
require the set top box to be logged on to a host (e.g., using the VBI as described above). The 
trickled-down content is then stored in a memory, such as a cache, by the set top device so 
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that the content is available for future use, for example, if the viewer, while offline, requests a 
virtual channel that requires the cached content. 

Fig. 10 is an architecture diagram for virtual channels. As explained above, the set top 
device 800 can be provided with a number of different sources 1003 of TV content, for 
example, cable, broadcast, satellite, and the Intemet. The set top device also can be provided 
with offline 1005 and online 1007 sources of web content 1002. Offline sources of web 
content 1005 include content stored in a memory of the set top device and content received, 
for example, through the VBI. Online sources of web content 1007 include a computer 
network, a DSL, a modem, a wireless network connection and information that is trickled- 
down to the set top device. 

The vhtual channel abstraction 1015 relies on the TV content 1001 and web content 
1002 provided by content gathering parts 1004 of the set top device. The virtual channel can 
created by the processor 910 of the set top device from a combination of the TV and web 
content received by or stored by the set top device, thus creating a single video stream 1019 
for display on the TV monitor screen. 

The set top device can generate virtual channels regardless of whether the viewer 
(subscriber to web-based TV service) happens to be online (i.e., "logged in" or actively 
connected to a service's host computer system) or offline (i.e., not logged into a service's host 
computer system). The set top device is able to generate virtual channels using one or more 
of the following different techniques. 

The set top device can receive web content through a connection to a host ISP or web- 
based TV service and store (e.g., cache) the web content in a memory for retrieval and use by 
the set top device's processor as needed. The set top device can also receive the web content 
"on-the-fly" (i.e., in near real time on a need-specific basis). Cached content can be stored in 
the memory of the set top device or retrieved from storage media such as a hard disk, cassette 
tape, or CD-ROM connected to the set top device. When creating a virtual channel, the set 
top device 800 uses "on the fly" content when available, such as when the set top device is 
logged into the host system 850. In addition, the set top device 800 can retrieve content from 
the memory for use in generating virtual channels. Of course, retrieval of locally stored 
content is always available, whether the viewer is offline or online. In the case of combined 
virtual channel, the video signal data is received by the set top device and is allocated to a 
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portion of the display monitor's view area by the video controller of the set top devices 
processor in conjunction with a video processor, for example. The video controller also 
determines what viewing portion of the display will contain the web content for display. In 
the example previously described with regard to Fig. 6a, the display area 601 may include 
streaming video which is constantly updated showing the TV signal telecast of the game. On 
the other hand, the portion showing the links 603 to other web content may be stored web 
content and relatively static. 

Caching web content in the set top device reduces the demands on a host computer 
system and on a communication link connecting the host system to the set top device. For 
example, the set top device does not need to be logged into the host system in order to be able 
to display web content. As a result, the number of terminal servers or other connection ports 
that the host system needs to maintain can be reduced because viewers can remain logged off 
the host system for much, if not all, of the viewing session. At the same time, the viewer's 
telephone line, or other communication medium connecting the set top box, does not need to 
be connected to the host system and thus is available for other uses. 

Moreover, some online computer service providers charge their customers based on 
the cimiulative amoimt of online time (i.e., time connected to a host system). As a result, 
providing access to web content while the set top device is in an offline state can benefit 
subscribers by providing reduced connection-time costs. 

A virtual channel also can include metadata about the content of the channel and the 
programs to be displayed. Metadata is descriptive information (not part of the content to be 
displayed) that is used to search, filter, and control access to channels and programs. 
Metadata can be associated with the virtual channel as a whole or with the individual 
programs shown on the virtual channel, or both. 

The metadata associated with a virtual channel may include, but is not limited to, 
program descriptions, schedule information, credits for the author or producers, content 
ratings, such as those offered by the Recreational Software Advisory Council (RSAC) or 
Motion Picture Advisory Association, reviews, and viewer comments. The set top box can 
access the metadata for each of the virtual channels it offers. Metadata can be gathered and 
cached using the same methods for gathering and caching web content, as described above. 
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A host service or broadcasting company can also create a virtual channel. Once the 
virtual channel has been created, the channel can be presented to a viev^er using the set top 
device. However, the virtual channel can be displayed on, or received by, any device capable 
of handling analog video signals, such as a television or videocassette recorder. The virtual 
5 channel can also be sent digitally to devices capable of handling digital video signals, such as 
digital televisions, computers, and computer networks. 

The set top box, alone or in conjunction with a host system, can also produce a 
"virtual program guide" 1017 for viewers. A virtual program guide is an electronic program 
guide that extends the virtual channel abstraction enabling viewers to find and manage a set of 

10 virtual channels made available through the set top device. 

Fig. 1 1 shows a virtual program guide (VPG) 1017 listing several virtual channels 
1101. Each virtual channel is listed in substantially the same manner regardless of whether it 
is associated with TV only content, web only content, or a combination thereof. A VPG can 
include any combination of virtual channels, regardless of the type of virtual channel (TV 

15 only, web only, combined, constructive). The virtual program guide's panel 11 02 lists 

additional virtual program guides that can be selected for viewing. In the example shown in 
Fig. 1 1, the "Nature" guide 1 103 is currently selected and displayed in the program grid. The 
program grid lists the schedules 1 104 for several virtual chaimels 1101 showing programming 
from a variety of sources. A time grid 1 105 lists the times when programs are scheduled to 

20 start and stop. Finally, a picture-in-picture (PIP) area 1 106 can be used to show the virtual 
channel selected in the program grid, such as web content from the dogs.com web site. 

A virtual program guide is effectively a special type of virtual channel constructed by 
the set top device. This VPG channel can be constructed using the metadata associated with 
other virtual channels, including schedule, description, and ratings. Fig. 12 shows how a 

25 virtual program guide can be constructed to help a viewer manage virtual channels. First, the 
user selects a VPG to view (step 1201). Once a VPG is selected, the set top device selects the 
virtual channels corresponding to the VPG (step 1202) and extracts the required metadata 
jfrom each (step 1203). The metadata is used to create a visual representation of each 
channel's schedule and details (step 1204). These schedules are then combined on the virtual 

30 program guide display and shown to the user (step 1205). 
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In addition to entries for the virtual channels provided, the virtual program guide can 
include entries for other virtual program guides. For example, a guide directed to sports 
channels may display an entry for a virtual program guide dedicated to basketball. This 
enables a virtual program guide to be arranged into a hierarchical structure, for example. 
5 Fig. 13, illustrates a "top-level" virtual program guide listing other guides according to 

topic areas. In this example, the viewer selects the "Sports" guide 1301, which has several 
guides within it. The viewer then selects the "Baseball" subcategory 1302, which lists 
additional guides. 

The same set of virtual channels can also be arranged into several different structures. 

10 For example, one viewer may want to browse the channels according to subject matter, while 
another viewer may want to browse by ratings or keywords. These structures are not 
mutually exclusive, so a single virtual channel might appear in multiple virtual program 
guides. For example, a virtual channel directed to dogs may appear in a VPG entitled 
"Nature" and another VPG entitled "Pets." There is essentially no limit to the number of 

15 ways that structures of virtual program guides might be arranged. 

The virtual channels can be organized by the web TV host service, allowing them to 
maintain a standard organization of channels for all of their users. In addition, the virtual 
channels can be organized by the end user of the set top box according to personal 
preferences. In this case, the end user could select preferred channels and organize them into 

20 a hierarchy similar to the "bookmarks" or "favorites" in Internet browser programs, such as 
Microsoft's Internet Explorer. 

Fig. 14 shows a virtual program guide with a user-customized list 1401 of channels. 
To add to the list of favorites, the user can select the "Add Favorite" button 1402. To edit the 
favorite, the user can select the "Edit" button 1403 associated with each entry. 

25 Different structures of favorites may also be created. A third party may create virtual 

channels or virtual program guides and make them available over a computer network 
connected to the set top device. 

The virtual program guide also allows viewers to search through the metadata 
associated with virtual channels to find suitable channels or content. Fig. 15 shows a virtual 

30 program guide with the ability to search metadata associated with channels or content. The 
viewer can enter words to search for in the "Search for" box 1501 . The viewer can hmit the 
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scope of the search by selecting the categories 1502. To trigger the search, the viewer selects 
the "Search" button 1503. The search can be conducted by a search engine resident in the set 
top box or by a server at the host TV service provider. The results of the search are then 
displayed to the user in the virtual program guide format. 
5 Viewers can use the virtual program guide to restrict access to certain channels and 

content according to their associated metadata. These restrictions ensure that inappropriate 
channels and content are not displayed to other viewers (e.g., children), or shown in search 
results, or both. Fig. 16 shows a virtual program guide with content filtering according to 
metadata. In this case, the viewer sets the maximum content ratings allowed for various types 

10 of content. For example, the maximimi TV rating 1601 is set to TV-G. Other types of 

content can be set to different ratings. As a resuU, the set top box will gather only information 
that conforms to the selected ratings. 

Once the virtual program guide has been created as a virtual channel, it can be 
displayed to the viewer in any of the ways described above for displaying virtual channels. 

15 The techniques, methods, and systems described herein may find applicability in any 

computing or processing environment in which electronic content may be viewed, accessed, 
or otherwise manipulated. For instance, the concept of managing electronic content from 
different sources using virtual channels and virtual program guides could be applied whenever 
multiple sources of content can be combined to form streams of content for the viewer. One 

20 such environment involves a computer system (e.g., a Microsoft Windows-based PC or Apple 
Macintosh) that includes a TV tuner card and which is connected to the Internet. 

Various implementations of the systems and techniques described herein may be 
realized in digital electronic circuitry, in computer hardware, firmware, software, or in 
combinations thereof A system or other apparatus that uses one or more of the described 

25 techniques and methods described may be implemented as a computer-readable storage 
medium, configured with a computer program, where the storage medium so configured 
causes a computer system to operate on input and/or generate output in a specific and 
predefined manner. Such a computer system may include one or more programmable 
processors that receive data and instructions from, and transmit data and instructions to, a data 

30 storage system, and suitable input and output devices. 
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Each computer program may be implemented in a high-level procedural or object- 
oriented programming language, or in assembly or machine language if desired; and in any 
case, the language may be a compiled or interpreted language. Suitable processors include, 
by way of example, both general and special purpose microprocessors. 

Generally, a processor will receive instructions and data from a read-only memory 
and/or a random access memory. Storage devices suitable for tangibly embodying computer 
instructions and data include all forms of non-volatile memory, including semiconductor 
memory devices, such as EPROM, EEPROM, and flash memory devices; magnetic disks such 
as intemal hard disks and removable disks; magneto-optical disks; and CD-ROM disks. 

Any of the foregoing may be supplemented by, or implemented in, specially designed 
ASICs (application specific integrated circuits). 

A number of embodiments of the present invention have been described 
Nevertheless, it will be xmderstood that various modifications may be made without departing 
from the spirit and scope of the invention. Accordingly, other embodiments are within the 
scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . A set top device comprising: 

a communications interface for receiving TV signal data, the data including a virtual 
channel; 

a processor for interpreting the data and creating a visual presentation; and 
an output providing the visual presentation to a video display device. 

2. A set top device according to claim 1 further comprising: 

a video display processor creating the visual presentation; and 
a video display controller controlling the video processor and the appearance of the 
visual presentation on the video display device. 

3. A set top device according claim 1 wherein the virtual channel includes TV content and 
web content. 

4. A set top device that according to claim 3 wherein the web content and the TV content are 
source unspecific. 

5. A set top device that according to claim 1 wherein the virtual channel includes a virtual 
program guide. 

6. A set top device that according to claim 1 wherein the virtual channel includes metadata. 

7. A set top device according to claim 6 wherein the processor uses the metadata to formulate 
a virtual program guide. 

8. A set top device according to claim 6 wherein the processor uses the metadata to control 
the display of the visual presentation. 

9. A set top device according to claim 1 wherein the TV signal data includes a vertical 
blanking interval and the vertical blanking interval contains web content that is extracted by 
the processor. 
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1 10. A set top device according to claim 10 wherein the extracted web content is a virtual 

2 program guide. 

1 1 1 . A set top device according to claim 3 further comprising a memory for storing the web 

2 content. 

1 12. A set top device according to claim 1 1 wherein the processor extracts the web content 

2 from the memory to be included in the visual presentation. 

1 13. A system for presenting virtual channels comprising: 

2 a host transmitting virtual channel data; 

3 a set top device for receiving the transmitted virtual channel data and creating a virtual 

4 channel presentation from the virtual channel data; and 

5 a display for showing the virtual channel presentation. 

1 14. A system according claim 13 wherein the virtual channel data includes TV content and 

2 web content. 

1 15. A system according to claim 14 wherein the web content and the TV content are source 

2 unspecific. 

1 16. A system according to claim 15 wherein the virtual channel data includes a virtual 

2 program guide. 

1 17. A system according to claim 13 wherein the virtual channel data includes metadata. 

1 18. A system according to claim 17 wherein the set top device uses the metadata to formulate 

2 a virtual program guide. 

1 19. A system according to claim 18 wherein the set top device uses the metadata to formulate 

2 a virtual channel. 
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1 20. A system according to claim 19 wherein the set top device uses the metadata to control 

2 the display of the virtual channel presentation. 

1 21. A system according to claim 14 wherein the set top device includes a memory for storing 

2 the web content. 

1 22. A system according to claim 21 wherein the set top device extracts the web content from 

2 the memory to be included in the virtual channel presentation. 

1 23. A virtual program guides for display on a TV system comprising: 

2 a plurality of virtual channels including a related content type wherein the content type 

3 is source unspecific. 

1 24. A virtual program guide according to claim 23 wherein the virtual program guide 

2 contains a display of programming that is being shown on a selected virtual channel included 

3 in the virtual program guide. 

1 25. A virtual program guide according to claim 23 further comprising metadata. 

1 26. A virtual program guide according to claim 23 wherein the virtual program guide 

2 includes one or more other virtual program guides. 

1 27. A virtual program guide according to claim 23 wherein selection of a virtual channel 

2 causes display of the programming on the virtual chaimel. 

1 28. A virtual program guide according to claim 24 wherein selection of a virtual program 

2 guide cause display of the selected virtual program guide. 



- 19- 



wo 01/39494 



PCT/USOO/31899 



1/18 



COMPUTER 



MEMORY -,21 



OPERATING 
SYSTEM 



123 



APPLICATION 
PROGRAM 



123 



APPLICATION 
PROGRAM 



107 





COMMUNICATION 
CARD 



FIG. 1 

PRIOR ART 



—125 
(^NETWORK J— 127 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



2/18 




SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



3/18 




o 
o 

CO 



0 
m 
□J 



^ 0) 

£ 
< 

"a 

Q) 

■g 
> 
o 



o 

X 
LU 

c5 
c 

o 

c 



o 

CO 

2 
u 



o 

Q- 
Q- 
3 

CO 

75 
o 
c 

o 
c 

03 



■D 

C 
03 

(D 
C 

o 

2 

O 



CO 
f 

O 
h- 

cn 

m 



XI 



o 
> 
CO 
LLI 

O 

CDI 



>l 



T3 
UJI 

ill 



1^ 



i3i 



JO 

O 



_ 2r- 

X 



(0 



© 



CO 



1^ g 



o 



CO 
CQ 



0) 
< 



CM 

o 

CO 




CO 

o 
o 

c 

03 

X 



CO 



Z3 

o 

Q 

o 

N 
O 

X 

$ 

<1> 



in 



CO 



o 
03 
UL 
(D 

*^ 

OJ 

CO 

(/) 
E 



"O 
CD 
-C 

o 
CO 



CD 
O 
CO 



CO 

-J 

o 



O 

< 

LU 

o 
o 



C 

CO 

o 
E 

Q 



Ofl-g 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



4/18 



402 



410— 




(signals^ — ► 

407 



404 

( 




408 




SET TOP BOX 



125 /^"^^ 

♦-^^^nternet) 



127 



FIG. 4 

PRIOR ART 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



5/18 




SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCTAJS0(M31899 



6/18 



604-- 




601 



ABC Baseball Game 



AOL.com 
Links 

www.link1.com 
www.link2.com 
www.link3.com 
www.link4.com 
www.llnk5.com 
www.link6.com 



--603 



www.link7.com 
602-4- www.link8.com 
www.link9.com 



Stats From Stats.Com 



FIG. 6A 



601 ~- 



603 ~- 



ABC Baseball Game 



O 



AOL.com 
Links 



www.iink1.com 
www.link2.com 
www.link3.com 



wwwJink4.com 
www.link5.CQm 

www.link6.com 



www.link7.com 
www.link8.com 
www.link9.com 



Stats From 
Stats.Com 



^-602 



FIG. 6B 

SUBSnrUTE sheet (rule 2B) 



wo 01/39494 



PCT/USOO/31899 



7/18 





701 


ABC Baseball 
Game 




FIG. 7A 




711 


stats From Stats.Com 




Stats 




stats topic 1 

stats topic 2 2 

stats toDic 3 




FIG. 7B 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



8/18 



721 

ABC Baseball 
Game 


723 

Chat 

chatroomi 
chatroom2 
chatroom3 


724 

Links 
www.linkl .com 
www.ljnk2.com 
www.link3.com 


722 

Stats From Stats.Com 



FIG. 7C 





6:30 


7:00 


7:30 


8:00 


8:30 




731 


732 






733 


THE DOG 
CHANNEL 


Lassie 
(TNT) 


doas.com 
(Internet) 


Westminster Doa Show 
(PBS) 



FIG. 7D 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



9/18 




FIG. 8 



SUBSTITUTE SHEET (RULE 26) 



PCT/USOO/31899 



10/18 



802 



(WEB> -^ 

o o o 
o o o 
o o o 



,912 




908 





■906 



VIDEO 
PROCESSOR 



-800 



^91 1 



I/O UNIT 



914 

( 



MEMORY 



916 




918 



APPLICATION 
PROGRAM 



DISPLAY 
CONTROLLER 



PROCESSOR 



910 
■915 



923 



COMMUNICATION 
CARD 



r" 



920 



SATELLITE 
INTERFACE 



I WIRELESS I 923 
INTERFACE r" 




127 



FIG. 9A 



.'-'satellite 
v communi- ' 

^\ CATION J 



512 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



11/18 



LINE 1 ► 



VBI- 



LINE21^ 

LD 1 



LINE 262 
LINE 263 ► 



VBI- 



LD2 



LINE 284 



LINE 525 



WEB CONTENT DATA 



960 



VPG DATA 



VIRTUAL CHANNEL DATA 



970 



980 



FIG. 9B 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



o 



A. 



LU 
Q 
ID 
XD 



12/18 



o 
o 



o 



LU 



CM 
O 

o 



< 

DC 
O 

o 
cc 

CL 



UJ 



o 
o 



Q 

o 



> 
> 



o 
< 



LU 
< 

o 
< 

ZD 
I— 

> 
> 



o 
< 



LU 
h- 

o 
o 
m 

LU 



CO 
Q 



i*: a: 

O LU CO 

^ P 



UJ 



cc 

LU 



o 



CD 



O 

o 



• • • 



o 
o 



LU G] 



LU 
h- 

z 
o 
o 
> 



CO 



LU 



Q 

OQ 



CD 

o 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



13/18 



o 



O 



o 

LL 



□ 



COI 

o 



0. 



o o o o 
LO o in o 
CO in 



o o 

LO O 
LO CO 



CD 
C 

o 



3 



1- O 
LO 



Q- O 

O -Q 

x: 13 

CO C/3 



O O 

o o 

^ CVJ 



CO 

o 
o 



o 
"co 



o o 

LO O 
CVJ CO 



o 
< 



CO 



z: 



C/3 
2 



CO 



o 

CL 
CO 



> 
o 



CD E 
CU CO 
CO LL. 



CO 

o 



o 
o 

o 



CO 
CD 

■g 
CD 



E 
oj 

o 
o 

i6 



E 

o 
o 



E 

O 
O 

00 



O 

Q 

B CO 

CO CD 

a. 

1^ 



o "55 

c^ £ 

CO (D 

O S 



0) 
'co 

CO 
CO 



COlQj 



< 

X 

o 

O 
O 
Q 



E 
o 
o 

CD 

E 

CD 

?| 

5 a 



I I 
life 

CD n CO 

cz 
3 



13 O 

m O CO 
P > m 



|co 
o 

6 



o 

CD 



LU 

u 

m z: 
> < 

< O 



o 

CO 
X 



cz 
CO 

CD 



*> 

o 



CO 
CD 

CO CO 
CD CD 

669=1 



CO 

CO 



0<J 
O 
CO 

IX 

o 

LU 
X 

^co 
<9 



CO 

S? 

(D 
> 
LU 

O 



CO 
CO 
CO 

< 

0) 
O 

CL 
X 
LU 
O 

cx 
o 

CD 

o 

"co 
c 

g 

"co 

z: 



CO 

o 



LU 
X 



>- 

X 
LU 
> 

o 
o 

CO 
Q 



CVJ 

o 



o 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



14/18 



Q START ^ 





r 


USER SE 
VPG T( 


1201 

:lects a 

D VIEW 



1202 

SELECT 
APPROPRIATE 
SET OF VCs 



1203 

EXTRACT 
METADATA FROM 
EACH VC 



1204 



FORM SCHEDULE 
FOR EACH VC 



1205 

RENDER THE 
VPG 



Q DONE ^ 

FIG. 12 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



15/18 



CO 

d 



□ 



s: 



LU 
oQ 
< 
CO 



o 



o 
< 



\ 

CD 



•73 
CD 
JC 

o 
CO 



C/3 

o 
> 

CO 



o 



CD 
C/3 
CO 

3 



cn 
•«-^ 

*E 
Lj 

oe5 
(/) 

o 
o 

CO 



o 

e 
o 
O 



o 
jo 

c 



CO 
CD 

o 



E 

cn 

O 



CO 
X5 
CD 

in 
CO 
CD 

^> 

o 

"cO 
o 

X5 
Z5 
CO 

< 
O 

O 

b 

lo 
c 

Ll. 



^> ^ ^ ^ ^ ^ 

o o o o o o 

D) cn 03 o) o) 

CD CD CD CD CD CD 



CO 
O 

3 



CO CO 
O O 

13 3 



CO 
O 

3 



CO CO 

o a 
3 3 



CO CO CO CO CO CO 



^ 2r ^ ^ 

o o o o o o 

C7) O) C7) CJ) O) 

CD CD 0) (D CD CD 

CO CO CO CO CO CO 

O O O O O O 

^ X3 JQ -Q -Q -Q 

13 13 3 13 :3 3 

CO CO CO CO CO CO 



o 

< < 







o 




CO 




T 


CO 


CO 




-Q 




CD 




C/} 


CO 


CO 


CO 


CD 


CD 



o 
>> 
o 



o 
o 

CL 

cn 
CO 



CO 

tsi ^ ^ ^ 



CD 

> 

CD 



CD 
< 



C 

CD 

E 
c 
'co 
tr 

CD 
-♦— * 

C 
LU 



to 

O 
CL 
CO 



CO 
0) 

CO 
CD 



CO 

CO 
0) 

a 



0) 

o 



o 

CO 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCTAJSOO/31899 



16/18 



CO 

o 



CD 

LL 



□ 



5; 



o 
< 



CO 
CD 



CD 

sz 
o 
CO 



CD 
(/} 
CT3 



=3 
CL 



O 

o 



CD 
CO 



JO 
o 

o 

o 



O 

c 



CD 

o 



o 

Li- 



CD 
' 

O 
> 
03 
LL 

"a 
< 



LU 



c 

CD 

E 
E 
*co 

c 

LU 
o6 

c/) 

tr 
< 



CO 



< 



LU 



LU 



■a 

LU 



-a 

CO 



E 
o 
o 

c6 
'td 

E 
o 

o 
cu 

E 
5 



CD 

c 
c: 

CO 

sz 
O 

CO 

o 

Q- 



O 
< 



"O 

cz 

CO 
> 



o 

o 
CO 

E 

CD 
LU 



o 

Ql 
CO 



O 
< 



o 



o 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



17/18 



LO 



00 

o 

lO 



CVJ 

o 
in 



CD 



□ 



<4 



o 
< 



J2 
iZ 



-a 

CD 

o 



cn 

CD 
C/5 

CO 



Z3 

CL 



CO 



CO 

g5 cz 
CO ID 



i2 

2 

o 
O 



CO 
CD 

'Z3 

O 



sz 
o 

c5 

CD 
CO 



O O 
O CO 



0) 

*> 
o 

2 



13 
< 



° 

CD 

O) c 



C/) 

"c 

0) 



^ 



CO 
03 

X 



□ □ □ □ 




CO 



CO 
CD 



E 
cn 



c 

'Q- 

CL 
O 
JZ 
CO 



□ □ □ □ □ 



^ o 



o 
X 



□ □ 





03 


2 




C 








CL 


cn 


V- « 

CT3 


O 




O 




o 


rj 


CO 




"O 


o 


CO 


LU 


CO 


□ 


□ 


□ 



CO 

E 

CO 

Q 
□ 



c 
"co 



CD 
O 

e 
CO 



CO 



□ □ □ 



SUBSTITUTE SHEET (RULE 26) 



wo 01/39494 



PCT/USOO/31899 



18/18 



□ 



o 
Q 



CO 

c 
a 

o 
c 



O 
< 









2 






Q. 


c 




o 


© 


O 










o. 




CD 


CO 


X 


Q. 



o I- 
OT O 

^ CD 

is 



2 -o 



o 



0) 



o 

> 
CO 



■o 

CD 
<D 
C 



3 
O 



-3? 



3 

o 



CO CD 



0) 

o 



CD 



CO O 
CO 
CD 



E 

13 



^ ^ tr 

2 



C 
CO 



■S 9? «5 



CO 

d 



c 

CO 

> o ^ 



<D 

c 

CD 

5 
o 



CO 
UJ 

> 



O DC 

oo 



CO 



OL 



< 

o 



CD 

c 
o 

T3 
CD 



E 

13 

E 
x 

CO 



o 

X < < 

O O O O f 

o o 6 cr e o 
OOOO :i 2 



o 

I 

> 
h- 

O 



I 

> 



o 

CO 



CD 
CJ 

o 

> 

C/3 
CO 



c 

U- O 



I 

> 



a 
o 



*5 x: CO 

(D E CO 
-C o c 



E CD 

■53 '3 
DC O 



CD 

{3 ^ 



o 

CD CO 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



tnte onal Application No 

PCT/US 00/31899 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04N5/445 H04N7/16 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Mininnum docunnentation searched (classification system followed by classification symbols) 

IPC 7 H04N H04H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



us 5 585 866 A (MILLER ET AL) 
17 December 1996 (1996-12-17) 
abstract 

column 4, line 62 -column 5, line 18 
column 9, line 28 - line 37 
column 27, line 46 - line 61 
column 28, line 38 -column 29, line 2 
column 7, line 48 -column 8, line 31 

US 5 801 747 A (BEDARD) 
1 September 1998 (1998-09-01) 
column 3, line 40 - line 52 
column 8, line 31 - line 43 

-/-- 



1,2,5,9, 
10,13,16 
23 



1-5, 

13-16,23 



m 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



Special categories of cited documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

'E' earlier document but published on or after the international 
filing date 

■L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, exhibition or 
other means 

•P* document published prior to the international filing date but 
later than the priority date claimed 



'T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

■X' document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 

in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



6 March 2001 



Date of mailing of the intemational search report 



13/03/2001 



Name and mailing address of the ISA 

European Patent Office, P. B. 5818 PatentlaEin 2 
NL - 2280 HV Rljswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Dockhorn, H 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inte onal Application No 

PCT/US 00/31899 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of docunnent, with indication. where appropriate, of the relevant passages 



Relevant to claim No. 



WO 99 04561 A (E-GUIDE INC) 
28 January 1999 (1999-01-28) 



abstract 

page 2, 1 ine 7 - 1 ine 10 
page 5, line 25 - line 31 
page 10, line 3 - line 6 
page 10, line 16 - line 20 
page 22, line 23 - line 27 



1,6-8, 
13, 

17-19,23 



page 22, line 23 - line 27 

page 22, line 35 -page 23, line 33 

page 25, line 36 -page 26, line 7 

page 41, line 19 -page 42, line 16 

EP 0 854 645 A (TEXAS INSTRUMENTS INC) 

22 July 1998 (1998-07-22) 

abstract 

column 5, line 9 - line 17 
column 13, line 8 - line 38 

WO 98 31114 A (BELLSOUTH CORP) 
16 July 1998 (1998-07-16) 

abstract 



1,9, 

11-13,23 



1,6-8, 
13, 

17-19,23 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



page 2 of- 2 



Information on patent family members 


Inte onal Application No 

PCT/US 00/31899 


Patent document 
cited in search report 


Publication 
date 


Patent famliy 
member(s) 


Publication 
date 



us 5585866 



17-12-1996 



US 
AU 
AU 
BR 
CA 
EP 
PL 
WO 
US 
US 
US 



5781246 A 
705839 B 
6092996 
9608903 
2223018 
0830787 
323830 
9641477 
5589892 
5822123 



A 
A 
A 
A 
A 
A 
A 
A 



6014184 A 



14-07- 
03-06- 

30- 12- 
21-09- 
19-12- 
25-03- 
27-04- 
19-12- 

31- 12- 
13-10- 
11-01- 



•1998 
•1999 
1996 
•1999 
1996 
1998 
1998 
1996 
1996 
1998 
2000 



US 5801747 



01-09-1998 



AU 
AU 
BR 
EP 
HU 
WO 



729623 B 
7182598 A 
9713510 
1013082 
0001633 
9821877 



A 
A 
A 
A 



08-02-2001 
03-06-1998 
06-06-2000 
28-06-2000 
28-09-2000 
22-05-1998 



WO 


9904561 


A 


28- 


-01- 


-1999 


AU 


8504898 


A 


10-02-1999 














BR 


9812104 


A 


18-07-2000 














EP 


1036466 


A 


20-09-2000 














US 


6122011 


A 


19-09-2000 


EP 


0854645 


A 


22- 


-07- 


-1998 


JP 


10207914 


A 


07-08-1998 














SG 


67469 


A 


21-09-1999 














US 


6163316 


A 


19-12-2000 


WO 


9831114 


A 


16- 


-07- 


-1998 


AU 


5731398 


A 


03-08-1998 














BR 


9807467 


A 


02-05-2000 














EP 


0965192 


A 


22-12-1999 



Fofm PCT/lSA/210 (patent family amex) (July 1992) 



